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[57] ABSTRACT 
A process and device for compacting stacks of cutouts 
in a packaging machine wherein the stacks arranged in 
an orderly manner are removed by a grip element sup 
ported by a head of a removal and transfer unit. The 
stack is transferred to a compacting station ?xedly 
mounted in a position above a feeding station of the 
packaging machine. and is inserted in the compacting 
station which is equipped with an abutment element 
having an inlet shaped complementarily to one end of 
the cutouts. Pusher elements which are rigidly associ 
ated to the head and frontally define a pro?le being 
shaped complementarily with respect to the end of the 
cutouts opposite to the one inserted in the compacting 
station, act on the stack upon advancement of the head 
for inserting the stack in the inlet of the abutment ele 
ment, thereby compacting the stack. 

7 Claims, 2 Drawing Sheets 
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PROCESS AND DEVICE FOR ALIGNING STACKS 
OF CUT OUTS IN A PACKAGING MACHINE 

This is a continuation of application Ser. No. 
07/913,091 ?led on Jul. 14, 1992, now abandoned. 

BACKGROUND OF THE INVENTION 

The present invention relates to a process and a de 
vice for compacting stacks of cutouts in a packaging 
machine. 

In particular, the present invention relates to a pro 
cess for compacting stacks of cardboard cutouts in a 
packaging machine, for example a machine for packag 
ing cigarettes in rigid packets, and to a device which 
performs this process. 

It is known that said packaging machines are fed with 
stacks of cardboard cutouts intended to constitute the 
outer container of the packets. 

In particular, the stacks of cutouts are supplied in an 
orderly arrangement in layers formed by a plurality of 
parallel rows on conventional pallet-like support means. 
The stacks removed by the elements which feed the 

packaging machine can easily be jumbled, i.e. part of 
the cardboard cutouts may not be perfectly aligned. 
This obviously compromises the correct insertion of 
said stacks inside a hopper-like container which feeds a 
separator element which is suitable to separate the indi 
vidual cutouts to be transferred to the processing line of 
the machine. 

SUMMARY OF THE INVENTION 

The aim of the present invention is to solve the above 
problem by means of a process and device which allow 
to automatically compact the stacks of cardboard cut 
outs to be fed to a packaging machine. 
According to the present invention, a process is pro 

vided for compacting stacks of cutouts in a packaging 
machine, characterized in that it provides for: the re 
moval of a stack of cutouts by means of a grip element 
supported by the head of a removal and transfer unit 
which can move vertically and horizontally; the inser 
tion of said stack of cutouts in a compacting station 
equipped with an abutment element which has an inlet 
shaped complementarily to one end of said cutouts; the 
opening of said grip element, so as to leave said stack 
resting on adapted supporting means; and the actuation 
of the advancement of said head, so as to act on said 
stack with pusher elements rigidly associated with said 
head, making it slide until said end of the cutouts is 
inserted in said inlet of the abutment element. 
The present invention furthermore relates to a device 

for compacting stacks of cutouts in a packaging ma 
chine. 
According to the present invention, a device is pro 

vided for compacting stacks of cutouts in a packaging 
machine, characterized in that it comprises: a stack 
gripping element which is supported by a head of a 
removal and transfer unit which can move vertically 
and horizontally; pusher elements which are rigidly 
associated with said head and frontally de?ne a pro?le 
which is complementary to an end of the cutouts of said 
stack, said pusher elements being suitable to act on said 
stack at said end; and a station for compacting said 
stack, provided with, an abutment element which is 
suitable to receive said stack removed and transferred 
by said grip element, the pro?le of said abutment ele 
ment being complementary to the end of said cutouts 
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2 
which is opposite to the one on which said pusher ele 
ments act at said station. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is now described with reference to the 
accompanying drawings, which illustrate a non-limita 
tive embodiment thereof, wherein: 
FIG. 1 is a perspective view of an apparatus for feed 

ing a packaging machine equipped with the device ac 
cording to the invention; 
FIG. 2 is a plan view of a compacting station of the 

device according to the invention; and 
FIG. 3 is a side elevation view of said compacting 

station. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

With particular reference to said ?gures, the refer 
ence numeral 1 generally designates an apparatus which 
feeds stacks of cardboard cutouts 2 to a hopper 3, which 
constitutes a station for feeding a packaging machine 4. 
The cardboard cutouts 2 have a substantially rectan 

gular shape which has, at its ends, a tab 20 and a trape 
zoidal recess 2b respectively; appropriate folding and 
cutting lines, suitable to allow the subsequent packaging 
operations, are furthermore provided in the cutouts. 

Said cutouts 2 are provided in stacks 5 which are I 
arranged in an orderly manner on pallet-like supporting 
means 6. In particular, said stacks 5 are arranged mutu 
ally side by side along their longer sides, so as to form 
parallel rows, and said rows are in turn arranged side by 
side along the shorter sides of the stacks. 
The stacks 5 are furthermore arranged so as to form 

superimposed layers which are separated from one an 
other by means of ?at elements 7. 
The apparatus 1 has a ?xed frame which comprises 

two pairs of uprights 8 which rise symmetrically along 
the vertices of a quadrilateral. The uprights 8 have, at 
their top, a pair of cross-members 9 which are arranged 
horizontally parallel and on which a unit for removing 
and transferring the stacks 5 of cardboard cutouts, gen 
erally designated by the reference numeral 10, can 
move horizontally. 
The removal and transfer unit 10 has a head 11 which 

is mounted at the lower end of a vertical member 12. 
The members 9 slidingly support respective sliders 13 
which are mutually connected by a cross-member 14 
and can be actuated by means of conventional actuation 
elements, not illustrated in the drawing. The cross 
member 14 slidingly supports a sleeve 15 which can be 
actuated by an appropriate conventional actuation ele 
ment (not illustrated); a further sleeve 16 is coupled to 
the sleeve 15 and is perpendicular thereto; the vertical 
member 12 is slidingly mounted in said sleeve 16 and 
can be actuated by a related conventional actuation 
element (not shown). The removal head 11 is provided 
with a substantially clamp-shaped element 17 for selec 
tively gripping the stacks 5 of cutouts. 
The grip element 17 is provided with a horizontal 

supporting lamina 18 of appropriate elasticity which 
extends below the head 11 and which is suitable to be 
inserted below the stack 5 to be removed. 
A presser element 19 is suitable to cooperate with the 

supporting lamina 18 and it can movein an upper and 
median position with respect to said lamina 18. The 
presser element 19 is mounted at the end of the stem 20 
of an appropriate actuation element 21 which is sup 
ported with a vertical axis by the head 11. 
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A plate 22 furthermore extends vertically downward 
from the head 11 and comprises a pair of pusher ele 
ments 23 which cooperate so as to frontally de?ne a 
prism-shaped dovetail pro?le shaped complementarily 
with respect to the trapezoidal recess 2b of the cutouts 
2. The pusher elements 23 extend vertically side by side 
in a rearward position with respect to the lamina l8 and 
to the presser 19. The supporting lamina 18 is ?xed to 
the plate 22 in a downward position. 
Above the hopper 3 there is a station 24 in which the 

stack 5 to be inserted in said hopper 3 is compacted. 
Said station 24, which can be seen in detail in FIGS. 2 
and 3, has an abutment element 25 constituted by a 
pro?led element which, for example, can be ?xedly 
mounted on one of the uprights 8 (FIG. 1), and which 
de?nes, on a horizontal plane, an inlet 254, whose shape 
is complementary to the shape of the tab 20 of the cut 
outs 2, and opposite divergent wings 25b which are 
suitable to act as guides toward the inlet 25a. 
As it can be seen from FIG. 2 said pusher elements 23 

and abutment element 25 comprise inclined surfaces 
being convergent towards the pushing direction of said 
pusher elements 23. Such inclined surfaces cooperate 
with correspondingly inclined surfaces of a stack 5 
de?ned by the ends of said cutouts 2 comprising said 
trapezoidal recesses 2b and respectively said tabs 20. 
The abutment element 25 is open upward and down 

ward, and, a pair of rollers 26 is mounted at its open 
bottom, in front of the inlet 250; said rollers can rotate 
about a horizontal axis which is transverse to said abut 
ment .element 25. 
The hopper 3 is constituted by a plurality of angular 

pro?led elements 27 which are arranged vertically 
along the vertices of a rectangle and which are suitable 
to guide the stack 5; said pro?led elements 27 extend 
from a frame 28 which supports the stack 5 and sur 
mounts a per se known separator element which is suit 
able to separate the individual cutouts 2 of the stack to 
be transferred to the processing line of the packaging 
machine 4. 

In use, the pallet 6 which carries the stacks 5 of cut 
outs 2 to be transferred to the packaging machine 4 is 
inserted at the base of the apparatus 1 between the two 
pairs of uprights 8. 

In this position, the pallet 6 is arranged below the 
removal and transfer unit 10 which can move on the 
members 9. 

In particular, the removal head 11 is suitable to be 
moved along three orthogonal axes; it can therefore be 
positioned above the stack 5 to be transferred and then 
be lowered in front of said stack. The movements of the 
head 11 are controlled by an appropriate known control 
unit (not shown) of the self-learning type normally used 
on three-axis measurement machines. 
The supporting lamina 18 of the grip unit 17 is moved 

forward so that it is inserted below the stack 5 to be 
transferred, elastically skimming the ?at separation 
element 7. It should be noted that the lamina 18 is in 
serted parallel to the longer sides of the cutouts 2, on the 
side of the trapezoidal recess 2b. 

After the insertion of the supporting lamina 18 below 
the stack 5, the presser element '19, upon the actuation 
of the respective actuation element, is lowered into 
contact with the upper surface of said stack. 
The stack 5, clamped between the supporting lamina 

18 and the presser element 19, is then raised above the 
related layer, as indicated by the broken lines 29, and 
then moved in the transfer direction A, which is parallel 
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4 
to the members 9, until it arrives in front of the com 
pacting station 24. 

It should be noted that during the transfer step the 
stack 5 is arranged so that the longer sides of the cutouts 
2 are horizontally perpendicular to the transfer direc 
tion A 
The stack Sis subsequently inserted, on the side of the 

tab 20 of the cutouts, in the abutment element 25, so as 
to rest on the rollers 26 (see FIGS. 2 and 3). 

It should be noted that when it is inserted in the abut 
ment element 25, the stack 5 is partially jumbled, as 
shown by the broken line 5a 
At this point the rise of the presser element 19 is 

actuated, so as to leave the stack 5 resting on the lamina 
18 and on the rollers 26, and the advancement of the 
head 11 in the direction of the abutment element 25 is 
subsequently actuated. 
By virtue of this advancement, the pusher elements 

23, which are rigidly associated with the head 11, en 
gage the complementarily shaped trapezoidal recess 2b 
of the cutouts and push the stack 5 against the abutment 
element 25. 

Therefore, the jumbled cutouts of the stack 5 are 
guided by the wings 25b so that they assume the com 
pacted longitudinally aligned position de?ned by the 
insertion of the respective tabs 2a within the comple 
mentarily shaped inlet 25a. 

Conveniently, the grip element 17 is provided with 
conventional sensor elements which are suitable to con 
trol the advancement of the head 11 so as to avoid the 
compression of the stack 5. 
Once the step of compacting the stack 5 has been 

completed, the lowering of the presser element 19 is 
again actuated so that it makes contact with the upper 
surface of said stack. The compacted stack 5, clamped 
by the grip element 1 7, is then extracted from the sta 
tion 24, transferred above the feed hopper 3 and then 
inserted in said hopper 3 and released by the grip ele 
ment 17. 
To conclude, the described process allows to auto 

matically compact stacks of cardboard cutouts to be fed 
to the packaging machine. In particular, the compacting 
step is performed on-line during the transfer of the 
stacks to the packaging machine, allowing to maintain a 
high operating speed. 

Said process is furthermore performed by means of a 
constructive solution which is simple in concept, with 
evident advantages in terms of functionality and reli 
ability in use. 
We claim: 
1. Process for compacting stacks of cutouts in a pack 

aging machine, comprising the steps of: 
selectively gripping a stack of cutouts arrange din an 

orderly manner on supporting means by means of a 
grip element supported by a head of a removal and 
transfer unit which can move vertically and hori 
zontally above said supporting means; 

removing said stack of cutouts from said supporting 
means; , 

transferring said stack of cutouts to'a compacting 
station ?xedly mounted in a position above a sta 
tion for feeding said packaging machine; 

inserting'said stack of cutouts in said compacting 
station equipped with an abutment element with 
inclined surfaces which has an inlet shaped comple 
mentarily to one end of said cutouts; 

opening said grip element, so as to leave said stack 
resting on adapted supporting means; 
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advancing said head in a pushing direction, so as to 
act on said stack by means of pusher elements with 
inclined surfaces which are rigidly associated with 
said head, and making said head slide until said end 
of the cutouts is inserted in said inlet of the abut 
ment element; 

compacting said stack of cutouts by pushing action of 
said inclined surfaces of said pusher elements 
towards said inclined surfaces of said abutment 
element, the inclined surfaces of said pusher ele 
ments and of said abutment element being conver 
gent towards said pushing direction of said head; 

, actuating said grip element for clamping said com 
pacted stack; and 

transferring said stack of cutouts to said station for 
feeding said packaging machine. 

2. Device for compacting stacks of cutouts in a pack 
aging machine, comprising: a grip element for gripping 
a stack, being supported by a head of a removal and 
transfer unit which can move vertically and horizon 
tally; pusher elements, rigidly associated with said head, 
which frontally de?ne a pro?le being shaped comple 
mentarily with respect to an end of the cutouts of said 
stack, said pusher elements being suitable to act on said 
stack at said end upon advancing said head in a pushing 
direction; and a station for compacting said stack, 
?xedly mounted in a position above a station for feeding 
said packaging machine, said station for compacting 
said stack being provided with an abutment element 
which is adapted to receive said stack removed and 
transferred by said grip element and whose pro?le is 
complementary to the end of said cutouts which is op 
posite to the one which said pusher elements act at said 
station, said pusher elements and said abutment element 
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6 
comprising inclined surfaces being convergent towards 
said pushing direction of said head. 

3. Device according to claim 2, wherein said cutouts 
forming said stacks have a substantially rectangular 
shape with an end thereof comprising a tab and the 
opposite end comprising a trapezoidal recess, and said 
abutment element has a pro?led element which de?nes, 
on a horizontal plane, an inlet whose shape is comple 
mentary to said tab of said cutouts, and opposite diver 
gent wings which are suitable to act as guides toward 
said inlet. 

4. Device according to claim 2, wherein said com 
pacting station is provided with roller means which can 
rotate about a horizontal axis which is transverse with 
respect to said abutment element and are suitable to act 
as support for said stack. 

5. Device according to claim 2, wherein said cutouts 
forming said stacks have a substantially rectangular 
shape with an end thereof comprising a tab and the 
opposite end comprising a trapezoidal recess, and said 
pusher elements extend vertically so as to frontally 
define a dovetail prism-shaped pro?le which is shaped 
complimentarily to said trapezoidal recess of said cut 
outs. 

6. Device according to claim 2, wherein said grip 
element has a substantially horizontal supporting lamina 
which extends below said head and is suitable to be 
inserted below the stack to be removed and transferred. 

7. Device according to claim 2, wherein said grip 
element has a presser element which is suitable to coop 
erate with said supporting lamina and can move above 
said lamina so as to secure, in an upward position, said 
stack to be removed. 
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